The environmental issue is nowadays taking more importance in the environmental awareness all around the world, and in this field, animal consideration is more and more spread. A highlighted part in globalisation is the animal welfare awareness. This article presents a study comparing attitudes towards animals among secondary and university students in reference to gender. It was carried out on 1394 Spanish participants from 11 to 26 years. The instrument used in the study is the reviewed version of the Animal Welfare Attitude Scale which was renamed as BAnimal Welfare Attitude-Revised Scale^(AWA-R Scale), with a Cronbach α reliability value of 0.85. It is subdivided into four components namely C1: animal abuse for pleasure or due to ignorance; C2: leisure with animals; C3: farm animals; and C4: animal abandonment. These components have been deeply detailed by a confirmatory factor analysis (CFA), which highly contributes to define the position of participants for the different dimensions of animal welfare. It is concluded that significant differences exist between males' and females' attitudes in all components of the AWA-R Scale. It is also suggested that two social characteristics-people's attitudes towards animals and towards environmental protection-are, at the very least, coexistent and may indeed be interdependent. These differences between gender in matters of socialisation could thus be reflected in environmental attitudes, and also in others related to them, i.e. animal welfare attitudes.
Introduction
Animal welfare is an important aspect of sustainability, and also of product quality, and may result in consumers refusing to buy products. Welfare includes feelings and health and can be measured scientifically. It is a biological concept, quite different from rights, and refers only to living animals (Broom 2017) . Public concern about animal welfare has increased in many countries during the last 40 years and especially in the last 20 years.
The use of animals in popular Spanish traditions has been present for ages. Events in which animals are used, such as bullfights, have been associated with prototypical cultural acts of the Spanish society (María et al. 2017 ). However, nowadays, many people do not consider bulls as culture but as cruel and inconsiderate acts towards animals. Something similar happens with the circuses with animals, adding in this case the qualifier of Bnon-educative^. What once seemed like something fun with a little touch on didactics has now become a spectacle that is banned every time in more cities of Spain.
Public concern about animals has certainly advanced and continues to increase rapidly. This has occurred, in part, because of new knowledge about animal abilities and an expansion in the concept of which beings are sentient. As Oakley et al. (2010) pointed out, the Bquestion of the animalr epresents an emergent interest area in the environmental education field. Moreover, according to these and other authors (Kahn and Humes 2009) , in recent years, scholarly work exploring the animal question has emerged from the social sciences and humanities, forming an animal study network with Responsible editor: Philippe Garrigues * Beatriz Mazas bmazas@unizar.es trajectories across disciplines. Given the interdisciplinary nature of animal studies and the socioecological turn the general environmental education field has taken (Gruenewald 2003) , it is not surprising that environmental education researchers are also grappling with the animal question. The inclusion of the concept of 'animal welfare' came about through advances in education and thanks to lifelong learning on the part of all agents involved in the treatment of animals. It led to the formulation of the Five Freedoms (The Farm Animal Council 1979; Webster 2001) to be exercised in all human activities related to the use of animals: they clearly define our responsibilities towards pets as well as towards wild animals.
The knowledge of attitudes is currently a great value associated with different fields of civic life: political, economic or social in the effort to understand progress and the magnitude of changes. It is known that there is a strong correlation between attitudes and behaviour, and this is one of the great virtues that bring the exploration of attitudes in any field. For example, there is a strong correlation between attitude intensity and self-reported environmental behaviour and political activism in environmental issues (Steel 1996) . Similarly, perceived importance across a variety of animal welfare and rights issues is positively correlated to engagement with animal welfare (Phillips et al. 2012) .
As an overview of attitude assessment, in the following paragraphs, we present relevant theories and findings concerning student attitudes towards animals which play an important role in the current debate on gender differences. Starting from a consideration of what is meant by 'attitudes to animal welfare', we consider the problems inherent to their measurement, what is known about students' attitudes towards animal welfare, and the many factors of influence, such as gender. Herzog et al. (1991) analysed gender differences in attitudes to animal welfare and point out that they were significant in all animal-related measures with the exception of selfreported comfort when touching positively perceived animals. Gender and the expressive (feminine) dimension of sex role orientation accounted for a significant proportion of the variation in attitudes towards animal welfare issues and comfort with other species.
In a study conducted in the USA, Japan and 13 European countries on attitudes towards the use of animals-dogs and chimpanzees-for research purposes, Pifer et al. (1994) found that women are generally more sensitive than men towards animal welfare and towards harmful practices.
Further examples can be found in the literature: Serpell (2004) has investigated different factors influencing human attitudes towards animals and their welfare, Heleski et al. (2004) have assessed attitudes towards farm animal welfare. The same authors Heleski et al. (2006) have also pointed out that background variables showed significant relationships with summed attitude scale scores: females were more concerned about farm animal welfare than males. Those with liberal political views were more concerned than those with conservative views, and those exhibiting a higher degree of religiosity showed less concern than those with lower devotion to religion.
Likewise, Apostol et al. (2013) analysed psychological and socio-demographic predictors of attitude towards animals, among them, gender is regarded as an important factor, and differences between males and females were observed on a systematic basis.
Short time ago, an animal welfare attitudes' study has been published (Ostovic et al. 2017 ) in which they said: 'attitudes towards animals are important because they influence validation of animal life in economic or emotional terms human behaviour towards animals and how animals are treated'. Public opinion is the most potent driving force for animal welfare improvement. Broom (2017) remarks that along with a large body of scientific research conducted in recent decades, the increasing public concern for farm animals and their breeding conditions has resulted in new, more stringent legal provisions from the European Union on animal breeding related to their welfare protection.
As Sinclair and Phillips (2017) point out, significant gender differences exist in animal welfare attitudes in the literature. Likewise, Ling et al. (2016) show that gender differences are most prominent in relation to empathetic abilities and tendencies, with women usually more empathic than men).
This work is situated in the context of a larger project to explore the attitude about animal welfare in different educational levels such as secondary and university students. Considering the findings documented in the literature, attitude towards the environment, specifically between males and females in the field of animal welfare, is addressed in the following paper, in which a specific analysis aspect about Spanish secondary and university students' differences has been extensively described. In the present study, we have carried out a comparison of animal welfare attitude in secondary and university students according to gender. The aim of the study is, firstly, to improve the measurement in the AWA Scale (Animal Welfare Attitude Scale), by carrying out a confirmatory factor analysis (CFA) thereof (Mazas et al. 2013) , in order to gain a greater understanding of the different needs of students in relation to education regarding animals, the consumption of animal products or leisure with animals, all with respect to gender.
Methodology

Participants of the study
The sample of 1394 students (458 males and 936 females) stems from different parts of Spain, some from rural areas (36%) and others from urban centres (64%), with an age range of 11 to 26 years, including students attending both public and state educational centres. The students questioned were enrolled secondary schools and to university-level institutions located in Aragón (N = 746), Navarra (N = 81), Catalonia (N = 78), Galicia (N = 145) and Andalucía (N = 344). The scale was administrated by science teachers who were instructed to ensure that the students filled it out correctly.
Scale characteristics
Well-known authors in the field of attitude studiesAjzen (2005)-have defined attitude as a learned predisposition to respond to an object in a consistently favourable or unfavourable manner. In their studies, these authors state that attitude has the following clearly differentiated dimensions: the cognitive, the affective and the behavioural.
In this study, it has applied an animal welfare attitude scale, the AWA Scale, the items of which are classified under the three above-mentioned aspects of attitude. The cognitive items are associated with the respondent's awareness of animal suffering. An example of this type of item is i1: Animals suffer; they get hurt when you beat them. Other items are more closely associated with affective aspects, for example i11: I am concerned about bulls suffering in the bullring, even if it only lasts for a few minutes has an emotional charge related to experience, or a process of reflection in which students reveal their concern about the controversy regarding bullfighting. Behavioural nature and behavioural intention are revealed in items such as i6: I sometimes have fun chasing animals, in which people who carry out this type of act identify with the item or when there is a certain predisposition to behave in some way in relation to the attitude object, such as, for example, in i10: I would never beat my pet in order to educate it.
The scale is a 5-point Likert type scale, i.e. containing a mid-point. It has the same number of items that portray favourable or unfavourable positions in relation to animal welfare and, in addition, it highlights four components of attitudes towards animal welfare, namely, C1: animal abuse for pleasure or due to ignorance; C2: leisure with animals; C3: farm animals and C4: animal abandonment. Component 1 includes items in which students can express agreement or disagreement concerning how animals are treated, as well as items that reveal their awareness or lack thereof in relation to situations that produce suffering in animals. Component 2 groups together a series of items related to activities that are classed as entertainment, or festivals which involve animal suffering. Component 3 includes items regarding the living conditions of animals on farms, such as the space available to them, freedom of movement, a comfortable environment, the production rate in relation to real or potential suffering caused by being held in captivity in adverse conditions, or the protection of animals by law. Lastly, component 4 includes items referring to the circumstances in which students who are pet owners could abandon their pet.
The scale was validated with a sample of 329 Spanish participants from various secondary school and university centres. Its original version contained 29 items distributed along the four previously mentioned components (Mazas et al. 2013 ).
CFA analysis
The novelty of the present construct requires that one performs factor analysis on the confirmatory sample should be done. It is appropriate to confirm the proposed grouping factor obtained from the exploratory factor analysis (EFA) on the AWA Original Scale. A fine-grained review of the AWA Scale could provide an interesting vantage point for measuring animal welfare attitude with a high representation of all four components and their item statements. Thus, to accomplish this goal, it is resorted to structural equation modelling (SEM). This methodology was applied from a confirmatory perspective: a confirmatory factor analysis (CFA) was carried out on the original scale of 29 items in this study.
All CFA values in the new scale have more accurate values than those in the original AWA Scale. The data in the theoretical model of the AWA Scale did not provide the best fit vis-à-vis the real model. Adjustment values for both scales were as follows. In the AWA Scale, the obtained Chi-square is 3103.43 for 371 degrees of freedom; thus, the comparative fit index CMIN/df value is 5.43, a higher value than that recommended by authors. Marsh and Hocevar (1985) postulated 5 as this statistic's maximum value as a reasonable indication of good model fit. However, considering the result from the AWA-R scale which amounts to 3.71, it can state that it achieves a higher degree of points than in the AWA scale.
The AWA scale's CFI value is .84, i.e. lower than the .90 recommended by Weiber and Mühlhaus (2009) to determine the fit of the model. The AWA-R value which determines the fit of the model is 0.91. In this sense, AWA scale-R accomplished a GFI = 0.945 which is no sensible to the size of the sample and shows a very good adjustment according to Rodríguez et al. (2013) .
Regarding the Akaike information criterion (AIC), Akaike (1987) suggested that the lower the value, the better the fit between the data and the model purposed. The value in the AWA-R scale (1091.29) is lower than in the AWA scale (2144.86); thus, we can state that the result in the AWA-R scale has a better fit than the original.
Another index usually used to ascertain whether data fit a proposed model is the RMSEA index: authors such as Browne and Cudeck (1993) report that must be lower than .05. In the AWA scale model, the value for RMSEA was .05, thereby leading us to deduce that it was still in need of improvement. In the revised AWA-R scale, however, the value obtained is .04, which thus does not exceed the recommended maximum value of .05. If the adjustment criteria established by authors such as Ramos-Díaz et al. (2016) or by Villardón-Gallego et al. (2013) is taken into account, this new model therefore presents a good fit data.
According to the data references of some previous studies, four of the items were eliminated. These were related to farm animals, such as AWA scale-i9: I usually eat eggs of chickens grown up out of cages; related to animal abuse due to pleasure and ignorance, or such as AWA Scale-i14: Destroying the living places of animals does not matter; they can find another one. The two other ones were related to leisure with animals, specifically to bulls: AWA scale-i18: Bulls are brave animals; their goal is to die in bullrings and AWA scale-i25: I think that social events such as bullfighting should not exist in a civilized society.
It is found that it was now necessary to carry out content analysis of the retained and excluded items in order to ensure acceptance of the construct of animal welfare over the entire scale; we thus eliminated two items favourable towards animal welfare and two unfavourable ones, thereby ensuring that the remaining number of items in each component was balanced. The eliminated item referring to farm attitude is supported by others which were retained, i.e. AWA scale-i13: Farm animals should be kept in cages so that they can be easily managed.
Those removed items associated with leisure with animals, especially with bulls (i18 and i25 from AWA scale), were supported by other retained items, such as 'I am concerned about bulls suffering in the bullring, even if it only lasts for a few minutes'.
In the case of i14: 'Destroying the living places of animals does not matter; they can find another one'; which exemplifies attitudes towards animal habitats, the content analysis suggested that perhaps this item is not as related with animal welfare as one might think, within the terms defined in the AWA-R scale components. Table 1 shows the data obtained from CFA on the 29-item AWA scale, and the proposed 25-item scale which have been named AWA-R in order to differentiate it from the original one.
In accordance with these scientific standards, we can thus consider that the 25-item model presents a good fit with the data coming from the students' answers and represents an improvement vis-à-vis the 29-item model.
As one can tell from Table 2 , a few items have factorial weight in two different components. For the sake of overall comprehensibility, we believe that each item should have factorial weight in just one component; thus, basing ourselves on the theoretical construct and on the loads displayed by the items in their respective factors (Table 2) , we can assume that i1 and i9 belong to the C1 component and that items i22 and i23 belong to the C4 component, all of these observations owing to the higher factor loading, marked in bold in the table. In the case of i20, taking into account that differences between the loads in one factor (C2) or in another (C4) are small and following our previous theoretical considerations, we find that this item conceptually fits better under the C4 component. 
Based on the grouping obtained from CFA, the items for each of the components in the animal welfare attitude scale present themselves as follows: component 1 (of the AWA-R scale) comprises i1, i2, i3, i5, i6, i9, i17; these items' maximum score on the scale is 35 points, the minimum being 7 points. Component 2 (of the AWA-R scale) comprises items i4, i8, i10, i11, i13, i22, i24; their maximum score on the scale is 25 points, the minimum 7 points. Component 3 (of the AWA-R scale) comprises items i7, i12, i15, i19, i25; their maximum score on the scale is 25 points and the minimum 5 points. Finally, component 4 (of the AWA-R scale) comprises items i14, i16, i18, i20, i21, i23; their maximum score on the scale is 30 points and the minimum 6 points.
It has also proven a new, refined version of the instrument by calculating scale and component reliabilities. Our reliability calculation for the composite instrument revealed a Cronbach alpha value of .85, considered as Bgood^by Boza and Conde (2015) or even 'very good' by De Vellis (1991), while the item-total correlations fall into a range between .22 and .60, considered appropriate by Nunnally and Bernstein (1995) , i.e. similar to .25-.30 (Fig. 1) . Fig. 1 CFA graph for AWA-R scale (25 items) . Nota: C1 = pleasure corresponds with Animal abuse for pleasure or due to ignorance; C2 = leisure corresponds with Leisure with animals; C3 = farm corresponds with Farm animals; and C4 = abandon corresponds with Animal abandonment of the AWA-R scale. The complete AWA-R scale can be found in the Appendix 1 Table 8 Results
Component analysis results
After applying the AWA-R scale to the defined sample, the results show significant differences in means among the four sample components according to gender. As shown in Table 3 , females are found to have higher mean scores and less typical deviations in all of the AWA-R scale components. The component that obtains the most favourable scores towards animal welfare in both genders is C1. On the other hand, the component that obtains the least favourable scores in relation to animal welfare is C2, again in both females and males. The size effect on the variance of the C2 variable due to the action of the gender is 8.2%. In accordance with Cohen (1988) , values between .06 and .14 indicate an average effect on the variable.
The differences between males and females according to educational centre and age are also analysed. Regarding the former, we also analysed differences among students in the sample study according to whether they were studying at state secondary schools, public secondary schools or university centres.
As shown in Table 4 , significant differences between males and females appear according to the type of educational centre they attend, in relation to two (C1 and C4) of the four components of the AWA-R scale.
Analysing the differences within components C1 and C4 in greater detail, Table 5 shows that in C1, female students at university centres obtain the higher score (4.68). There are no significant differences between the female students at privately owned state-funded centres (4.63), but there are significant differences (p ≤ .05) between state secondary students (4.52) and university female students (4.68).
In the case of male students, it can be observed that there are no differences among male students at public institutions (4.31) and state secondary students (4.33), but there are significant differences between both types of secondary centre and university male students (4.53). Gender differences between the male and female university students can also be observed (p = .000).
The same situation is revealed for students of both genders with regard to C4. Female university students (4.49) show significant differences (p ≤ .05) compared to those enrolled in state schools (4.34) and in public schools (4.37). Male university students (4.42) also show significant differences (p = .000) compared to those of state schools (4.09) and public schools (4.03). However, in this case, no gender differences between the male and female university students appear (p = .276) ( Table 6 ).
Item analysis results
It is considered that a point score lower than 4 reveals an unfavourable attitude towards animal welfare (Mazas et al. 2013) .
We also looked for differences between males and females in every item of the AWA-R scale. Here, the data also reveal significant differences between genders in each item except i7, I think that animals suffer from both physical and psychological diseases', about which boys and girls expressed the same opinion. Items i2: Every domestic animal should be taken care of and i1: Animals suffer; they get hurt when you beat them have the highest outcomes related to animal abuse for pleasure or due to ignorance. Thus, students are indeed concerned about animal care, or their opinion is supported by their knowledge of the issue.
On the other hand, as revealed by answers concerning leisure in items such as i13: Animal shows are events where people have fun at the expense of their suffering, or as in i8: Animals used in shows are not being respected, not just males, but also females do not seem to mind the degree of suffering animals may actually undergo in shows. In i13, the male group achieves point scores of 2.95, the lowest in the entire scale. The lowest scores obtained by female students also appeared specifically in this item (3.16). The other variable we also studied in relation to attitude towards animal welfare and gender was age. The sample was divided into five age groups (Table 7) . Here, the highest scores were obtained by the oldest students. Following the tests carried out on this group, we can state that there are no significant differences between the responses given by the older female students and male students in the AWA-R scale.
In the 19-22-year-old group, significant gender differences only appear in component C2, and female students obtain the highest score (3.91) in comparison to male students (3.52) in this group. The group of 17-18-year-olds reveals gender differences in all four AWA-R scale components, with female students obtaining significantly higher scores than those of their male counterparts.
Discussion
Reviewing a previously existing scale is a common procedure when one wants to improve a tool's applicability and pertinence, as can be seen in Dunlap et al. (2000) ; Karazsia et al. (2008) or Powell et al. (2011) . As a scale of attitudes towards animal welfare, the AWA scale was validated, and it proved itself extremely useful in ascertaining people's attitudes in this area. However, in the current comparative study, we have found that the AWA scale becomes more pertinent and welladjusted if certain items from the original scale are discarded.
As a consequence of CFA, it was thus eliminated four items, based exclusively on statistical support. At this point, and following Nadelson and Southerland (2012) , a content analysis of both retained and excluded items was conducted. In the wake of content analysis, we do not find any reason to withhold us from removing those four items from the scale. We eliminated two favourable items towards animal welfare and two unfavourable ones; thus, in this respect, the AWA-R scale remained well-balanced. The removed items were supported by others which still encompassed their meaning, or their meaning was upheld by retaining similar items. An analysis of this study's results shows that differences in attitudes towards animal welfare between female and male students do exist: females obtain higher scores than males. The differences are significant in all analysed components. These results are in line with other relevant gender studies found in the literature (Furnham and Pinder 1990; Furnham et al. 2003; Serpell 2004; María 2006; Phillips et al. 2011) . In addition to these authors, differences in gender relating to women's concern about animal welfare were examined in previous studies such as those of Wells and Hepper (1997) and Heleski et al. (2004) .
Further studies also highlight differences between genders according to the type of animals involved. In studies on care of pets (a subject related to component 1 of the AWA-R scale), Vidovic et al. (1999) , Phillips et al. (2011) and Ling et al. (2016) found that women have a more positive relation with pets than men. Heleski et al. (2004) state that women have a stronger perception of farm animal welfare and are more concerned about animal rights than men, which is in line with the results obtained in this study. Peek et al. (1996) commented that these differences may be due to women's role in society: they tend to assume primary responsibilities in matters concerning nurture, empathy and care for others. Likewise, other researchers such as Kruse (1999) allude to the different relation each sex has with nature: men tend to be more dominant, whereas women are more emotional and concerned about treating nature in an ethical manner.
With regard to attitudes towards animal welfare, the situation would seem to be similar to that reported in studies on attitudes in other fields-for example, research on attitudes towards the environment carried out by Zelezny and Schultz (2000) and Fernández-Manzanal et al. (2007) . As Norgaard and York (2005) point out, societies displaying higher levels of gender equality are generally also more inclined to foment environmental protection, suggesting that these two social characteristicspeople's attitudes towards animals and towards environmental protection-are, at the very least, coexistent and may indeed be interdependent. These differences between gender in matters of socialisation could thus be reflected in environmental attitudes, and also in others related to them, i.e. animal welfare attitudes.
In this study, two further variables were analysed: the type of learning centre the students attended and their age, in order to observe possible further connections regarding attitudes to animal welfare. Concerning the first variable, we observed that male students show no differences associated with the type of centre they attend; in the case of female students, those attending public and state-funded schools obtain a slightly higher score in component C1, similar to that obtained by female university students. We have found significant differences between males and females according to the type of educational centre they attend in the components of animal abuse for pleasure or due to lack of knowledge (C1) and abandonment (C4). This has something to do with the religiosity of Spanish public schools as opposed to state-funded ones. As Heleski et al. (2006) had previously pointed out, females are more concerned about farm animal welfare than males. These authors attribute these differences to the fact that those with liberal political views were more concerned than those with conservative views; and those expressing higher religiosity expressed less concern than those with lower religiosity.
In terms of age, as reported in other studies (HolfveSabel 2011), students' responses towards animal welfare are much more favourable in the older age categories. Thus, the university students are those who show the greatest sensitivity towards animal welfare according to the scores obtained on the AWA-R scale. In the oldest age group, there are no differences between male and female students in any of the scale components. In the next youngest age group (19-22-year-olds), gender differences only appear in C2, where results show that female students reject leisure activities involving animals more than male students. Finally, in the 14-18 age group, gender differences systematically appear in components C1, C2 and C4, which lead us to conclude that females tend to develop a greater concern for issues such as animal welfare than males, particularly at an earlier age, and these differences gradually decrease in adults until they disappear completely in the oldest age group. Finally, one of the limitations of this study is that it was a convenience sample conducted with respondents who were students from a part of Spain, not from the whole country. Therefore, it is possible that the results of this study may not be representative of the student community as a whole. While inferences can and have been made here in an attempt to interpret the results, further research including a more complete analysis of Spanish students is required.
Conclusion
In the scientific community at large, there is an agreement-which the authors of the current study likewise share-that the four BI situations^described by Gregory (1998) , i.e. ignorance, inexperience, incompetence and indolence, could be solved by the BE^of education and BF^of formation.
Thus, to conclude, we would like to state that the promotion of favourable attitudes towards the environment-which has always been a component of education-is increasingly becoming a matter of concern. In our view, animal welfare should be included in educational environmental issues, particularly regarding the defence of animal diversity, an aspect we regard as basic in ensuring sustainability. The protection of the environment, of animals, and of biodiversity in general should be treated as a major topic in science subjects taught at primary and secondary schools, even when the animal question emerged from the social sciences and humanities (Oakley et al. 2010) .
Welfare concepts are indispensable in the whole field about animals. Evidence for this can be found by analysing the structure of theories of animal ethics and the different ways in which these theories employ welfare concepts. Furthermore, the fundamental values underlying any welfare theory are essential if we want to pursue animal welfare science. The construct of animal ethics can make help clarify normative assumptions with regard to the value of the animal, ideas about what is valuable for the animal, and also for actions that should ensue from the results obtained in animal welfare science.
